




























QE reviewed the workma~~ship vibration test plans for the Thermal and Environmental Control System 
(TECS) shelf and Vacuum Access System (VAS) shelf for MSRR-I . 

QE participated in the review of the ICD for the GEDS Thermal Probe. In addition, QE participated in 
the review of the GEDS toxicity discussions and ways to mitigate the toxicity concerns for the 
experiment. QE developed Memorandums of Understanding (MOU) with Teledyne Brown Engineering 
(TBE) involving the completion and approval of thermocouples and cartridge heads for GEDS. 

QE reviewed and provided comments for tlie baseline of the Shelving Plan for the OPCGA hardware. 

QE performed drawing reviews? procedure reviews, test readiness review, and procurement reviews, 
inspection requirements, shipping requirements, and supported team meetings for ECLSS. QE reviewed 
and provided comments for safety verification closures for ECLSS. QE provided quality expertise to 
Material Review Boards for ECLSS. QE conducted a second Functional Configuration Audit (FCA) of 
the ECLSS Oxygen Generator Assembly (OGA) at Hamilton Sundstrand in Windsor Locks, CT. 

Inspection and Test 
Quality Assumnce (QA) personnel supported the ET / SRB RTF testing and inspection activities. QA 
personnel performed dimensional inspections and witnessed the assembly of the SRB / NSI Retention 
Device and Pressure Cartridge, Forward and Aft Separation Bolts for the Structural Factor of Safety 
Qualification test at the Pyrotecllnic Lab; the NSI Retention Device and Pressure Cartridge Structural 
Factor of Safety post firing pressure qualification testing of the Forward and Aft Bolt Assemblies at the 
High Pressure Testing Facility. QA witnessed the bolt-drop qualification performance test and performed 
dimensional inspection of the Bolt Catcher Energy Absorber; the vibration and acoustical qualification 
testing of PIN 10175-0020-101, ET 1 SRB Bolt Catchers, Energy Absorber Material, and Bolt Catcher 
Machined Cork Recertification Test Panels. QA witnessed Modal testing of the manipulator arm 
attachment hardware. QA is currently supporting the bonding of Booster Separation Motor Throat 
Assemblies per USA Tcst Plan S APL-0239 1-2004. 

A Quality Engineer for the Test Area was responsible for the removal of the Northrop Grumman 
Composite tank. QE for the Test Area was responsible for the review, revision, release of procedures, 
and testing of the RTF Hydrogen Bipod Heater and Control System. QE reviewed and released work 
authorizing documents for the RTF Bipod Hydrogen Heater and Control System and the Nozzle Impact 
Testing. QE monitored the build up of the facility for the Nozzle Impact Testing. 

Test Area Quality Assurance (QA) personnel performed visual weld inspections and Non-Destructive 
Evaluations (NDE) on the completed portions of the Cryogenic Liquid Level Sensor Test Vessel and 
related components. QA personnel performed weld inspections on the completed portions of the new 
facility gaseous hydrogen (GH2) piping being fabricated for Test Stand 115. QA performed Non- 
Destructive Evaluations (NDE) on two modified injector housings for the Monopropellant test article at 
Test Stand 115. QA personnel completed the NDE requirements on the 24-inch Solid Motor thrust 
reaction structure at the Solid Propulsion Test Facility (SPTF). 

QA personnel monitored the final tllree tests of the first series of the KT Engineering (KTE) thruster. QA 
personnel then monitored the removal and disassembly of the test article, and also assisted the KTE test 
requesters with visual inspections of the injector face as well as dimensional measurements of the 
combustion chamber and exit nozzle components. 

QA personnel performed a baseline of the mechanical drawings for the recently installed facility systems 
interface for the Monopropellant test article at Test Stand 1 15. 



QA personnel began baselining the Test Stand 500 Test Laboratory (ET) facility mechanical drawing 
package per ET11 request. The KT Engineering (KTE) and 24-inch solid fueled motor High Pressure 
Grain Test (HPGT) test positions were completed first. 

QA personnel monitored testing of the Solid Fuel Torch in Test Cell 104. The objective of the series is to 
evaluate the Ply Lifting phenomenon in the convergent cone section of the Solid Fuel Torch. 

Testing of the 24-inch solid Motor High Pressure Grain Test (HPGT) series began with gaseous nitrogen 
(GN2) flow tests through the Test Stand 500 facility piping and the test article forward dome only. Two 
successful flow tests took place and were monitored by QA personnel. 

QA personnel monitored testing of the Monopropellant test article at Test Stand 115. QA support 
activities included maintaining surveillance during removal, reconfiguration, and inslallaliuu csf the test 
article; monitoring test operations; and performing video borescope inspections of test article hardware 
between tests. 

QA personnel monitored checkout tests of the lamp bank heater assembly in the 12-foot diameter vacuum 
chamber at Test Stand 300. These tests are being performed to verify the facility is functioning properly 
prior to installation and testing of the Fr RTF 3' by 5' test pancls. 

Quality Personnel have provided coverage of the Hot Gas Facility in testing of Solid Booster Thermal 
Protection System foam and cork panel coupons. These test included the testing of Butyl Glycidyl Ether 
(BGE) reactive diluents to confirm that it  will not adversely be affected due to a manufacturer change and 
change in location. QA monitored thc testing of Aged Cork for the TPS of the SRB. This test has been 
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run to validate that cork TPS has not changed due to expiration of shelf life. 

Quality personnel monitored testing at Test Cell 103 of the 11" Hybrid Motor. The primary test objective 
of this 11" motor is to evaluate i l  the potential designed test bed can replicate particle impingement in a 
solid rocket motor environment. The motor was fired successfully. 

QA personnel supported the Environn~ental Control Life Support Systems (ECLSS) Project with 
inspection and data review activities; including, inspectinglreviewing of work orders and data for the 
Distillation Assembly (DA) and the OGA Rack Assembly. QA personnel witnessed functional testing of 
the DA and several non-conformances were initiated. QA personnel inspected/reviewed work orders and 
data for the Vacuum Access System/Avionics Sheif Assembly, and non-conformances were noted and a 
DR was initiated. 

Receiving inspection was performed on hardware for multiple flight projects, assuring compliance to all 
requirements. 

4.4 Information Management (IM) 
During the quarter, Information Management (IM) incorporated numerous self-initiated improvements as 
well as requested modifications. The S&MA website, which was revised to resemble the NASA 
homepage, was modified to provide a common framework for use by other appIications. Several 
applications, such as S&MAYs integrated login and Travel, were revised to incorporate the common 
framework. The modification reduces maintenance necessary to incorporate standard changes. S&MAYs 
integrated login application was also modified to improve account maintenance capability. Automated 
reports for number of days since last access and number of days since password change as well as an 
interface to easily suspend access were developed to assist in implementing security requirements. A 
Marshall Operational Readiness Review (MORR) was completed for the Audit Tracking Information 













actions. The actions requested the submittal of an implementation plan for NSTS 08126, the submittal of 
an element problem trend analysis process and a review of all PRACA related Memorandum of 
Understandings (MOUs), Memorandum of Agreements (MOAs) and/or Avoid Verbal Orders (AVOs) to 
assure compliance with NSTS 08126. PAE provided a status which informed the SSP Quality Manager 
that direction has been given to the ET contractor to submit a proposal for scope and cost associated with 
implementation of NSTS 08126, Revision J and a trending process. In addition, a review yielded no 
PRACA related MOUs, MOAs or AVOs. The ET Project is currently awaiting the proposed 
implementation plan for evaluation and negotiation. 

PAE participated in a meeting held with MSFC engineering personnel to discuss upcoming ET RTF 
bipod testing in the thermal vacuum chamber. The testing will be performed on 3' x 5' panels and will 
include 12 nonlinal thermal cycles and one cycle in which an intentional debond is introduced. The 
debond is being introduced due the fact that foam will debond during ascent. Personnel understood that 
Quality will verify that the debond has been introduced per the procedure; however, the issue arose as to 
hou.to document the debond operation. The meeting was held to reach an agreement on documenting the 
intentional dcbond operation. The ream reached agreement that the debond steps will be added to the Test 
Stand 300 installation/ren~oval procedure along with Quality verificatior~s as to the performance of the 
intentional debond operation. 

PAE participated in the ET Excitation Power Box (EPB) Critical Design Review (CDR) held 1111 5 / 0 4  
11/17/04 at MSFC. The EPB is designed to increase instrumentation measurements by providing 
excitation power from the ET to the Enhanced Data Acquisition System (EDAS) system. PAE submitted 
three Review Item Discrepancies (RID) and two comments. The RIDS were submitted against the End 
Item Specification, the Verification Plan and the Test Plan. There were approximately 40 RIDs submitted 
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by the review teams and nine IUDs submitted against Safety and Mission Assurance documentation. 
There were no issues related to the design of the system. The Board was scheduled for 12/01/04. 

PAE reviewed a test plan and participated in a telecon to discuss evaluation of scratches on epoxy primer 
beneath TPS. During tile handling of t!le tank after primer has been applied, scratches and small pinholes 
in the primer taint the ET's surface, thus exposing the bare aluminum. The primer's sixteen hour cure 
time - required prior to the next processing step - causes time constraints in using the primer as a touch- 
up coating. The test plan explores the relationship between the size of a scratch versus the sacrificial 
nature of the primer to keep the scratch free of detrimental corrosion under the foam. PAE provided 
comments and recommendations to the test plan that included revising the categorization of the test and 
updating Quality Assurance involvement in the test fabrication and testing activities to assure test results 
could be used not only for Material Review Board disposition, but also for future updates to processing 
specifications. The test procedure section m7as also recommended for revision to take into account pad 
stay time. 

PAE participated in the ET RTF Design Certification Review (DCR) Phase I at MAF the week of 
12/06/04. PA engineers performed a bottoms-up review of the Hardware Certification Sheets (HCS) and 
Certificates of Qualification (COQ) to assure End Item compliance with Design Certification 
documentation. Ten HCSsICOQs were available to evaluate for the RTF DCR I. PAE worked with 
Quality Engineering in generating 57 Review Item Discrepancies (RID) on inconsistencies between the 
HCSICOQ verification documentation and the Design Certification Sheets. The contractor worked a 
number of the initial RIDs prior to be Pre-Board; howcver, a number of discrepancies still existed. These 
discrepancies were documented on two final RIDS that were submitted to the Pre-Board. 
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4.7 Risk Management and Risk Assessment 

4.7.1 Risk Management 
During 1" Quarter of Fiscal Year 2005 Continuous Risk Management (CRM) continued to support QD10 
and QD40 by providing an executive overview of CRM to the UNITES group. This group provides 
general computer services to all of MSFC and requested an overview of CRM to better understand 
operational risks across MSFC. The CRM process will assist in better management of resources. In 
addition to the CRM training an overvie~r of the ePORT risk management database was given to the 
UNITES group. CRM PAE provided an executive overview of CRM to the In Space Propulsion (ISP) 
group. This group is part of the Exploration effort at MSFC and requested a refresher of the CRM 
process to better identifjl and understand all ISP related risks at MSFC. The review of the CRM process 
will assist the ISP team in better management oftheir resources and making clear and concise decisions 
for the success of the ISP. In addition to the CRM training an overview of the ePORT risk management 
database was given to the ISP group as tool for identi@ing, tracking and documenting all risk activity. 
CRM PAE reviewed the risk assessment template to be utilized in support of the CAITS task to identify 
and assess all MSFC projects/prograrns and their risk management process. 

Risk Management (RM), Continuous Risk Management (CRM) and, Earned Value Mznagement (EVM) 
were tasked to support a 4 110~1: CRM class by reviewing its material with QD40, and HEI's CRM team. 
RAICRMIEVM also attended a 4 hour CRM training course as part of its PDRM training. 

RM revised and updated the proposed SSP Risk Management Summary Card to include a more robust 
definition of Safety - Environmental I-lealth, Mission Success-Operations and ISS Schedule Impact. Also 

< included in this proposed update was the Timefrarne element of the risk analysis. 
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RM attended the Shuttle Integrated Risk Management Application (SIRMA) training to support the SSP 
Risk Management effort. This training was provided by CRM support personnel from the Johnson Space 
Center. The benefits of having a ccrtif cd SIRMA instructor at MSFC would reduce the amount of cost 
and travel time for JSC support personnel in order to travel to MSFC to provide the training. 

CRM reviewed and assessed a risk management database called Risk Management Tool (RMT). This 
tool was designed and constructed by Hernandez Engineering Jnc. (HEI) personnel to support NASA's 
Glenn Research Center effort for risk management support of the Jet Propulsion Laboratory (JPL) 
Exploration Office Safety and Mission Support contract. Preliminary findings indicate that this database 
is not adequate or robust enough to f i l l  the risk management needs of the contract. 

CRM actively supported weekly CRM Team Working Group to discuss/develop/prepare CRM 
Assessment Process. Products developed included CRM Assessment Letter for MSFC Center Director 
David King's signature, developing and preparing the Continuous Risk Management Assessment process 
checklist and matrix for determining CRM activity, and scoring level throughout MSFC. 

CRM conducted CRM Executive Overview training for the ESMD Safety & Mission Assurance/QDlO 
office. A review of the CRM processlparadigm and how it will be applied to the ESMD effort was 
provided. After the class, the ESMD group reviewed their manning requirements to conduct CRM for the 
ESMD and requested the CRM group to assist on developing the ESMD executive level Risk 
Management Plan. 

CRM Team members worked on a collaborative effort to develop the CRM process flow and 
documentation section for the ESMD Risk Management Plan. 



, RM conducted an overview of the Orbital Space Plane IRMA risk management database. This overview 
provided insight to the workings of the database and how it could be modified and integrated into the 
Shuttle Integrated Risk Management Application (SIRMA) to track Space Shuttle Program (SSP) 
integrated hazards. Currently, IRMA is on a MSFC web server and the programming code is available at 
no cost to HE1 and NASA. It was agreed that HE1 would forward the documentation and requirements 
for the SSP integrated hazard mechanism to the CRM group as soon as possible. 

CRM supportedlparticipated during the CRM Team Working Group. Topics included; CRM Final 
Website Discussion, Changes to Assessment Presentation and Continuous Risk Management Assessment 
process and documentation. 

RM provided a rough draft of MSFC's Continuous Risk Management Maturity Assessnient Plan and 
presented it to, SMO fur cuurdirlalior~ followed by a dry-run of the presentation which was presented 
to S&MAlQD40. 

CRM personnel developed and reviewed the MSFC CRh4 Risk Assessment Process. This process is to be 
presented to tile MSFC Center Director. The CRhf Assessment Process will review four select 
projectslprograms to evaluate their risk management process and determine the maturity of  the CRM 
methodology. 

4.7.2 Space Shuttle Probabilistic Risk Analysis 
During 1'' Quarter of Fiscal Year 2005 Probabilistic Risk Assessment (PRA) continued to support the 
Space Shuttle Program (SSP) by working with t l ~ e  SSME PRA team, on finishing up the review of SSME 
failure history, and working with the SSME Project lead to obtain feedbacks from other SSME system 
groups. 

PRA supported a 4-day meeting with Shuttle PRA (SSPRA) Orbiter PRA team and SSPRA leads on data 
gathering and analysis, and formulate current P R 4  status, upcoming schedule, tasks, and deliverables. 

PRA continued to make progress on screening and documentation of PRACA data for ET functional 
components failures for quantification step. SAPHIRE Fault Tree logic for ET has been reviewed and the 
data verified. 

PRA completed its review of the Orbiter MPS, Hydraulic and Electrical PRA models in relationship to 
interfacing with the propulsion models and provided feedbacWdiscussion on possible incollsistency in the 
above mentioned Orbiter models with the model integration lead. PRA has reviewed the draft outline of 
the SPRA (Shuttle PRA) data analysis documentation; finished updating SSME Throttling and MECO 
fault tree and data analysis; supported telecons with SSME PRA teams on modeling status; worked with 
the SRB PRA team logic model updates; discussed ET leak and functional data analysis with ET PRA 
team and supported the weekly SPRA status telecon with SPRA teams from JSC, HQ, MSFC and MSFC 
Prime Contractors. 

PRA represented MSFC in an elicitation of RSRM catastrophic risks with a panel of RSRM experts at 
Thiokol's RSRM facility, 10/19/04. The elicitation was lead by NASA HQ. During SSP PRA's visit a 
tour was taken of Thiokol's RSRM facilities. SSP PRA also recently met with QD40 to define part time . 

tasks in which to evaluate QRAS 1.8 (Beta testing). 

-, PRA continued to; work with the SRB team in order to gather Likelihood data for Bayesian updating 
methodology; entering quantification information into SAPHIRE SRB Fault Trees; completing the 
development of the Fault Tree using CAFTA for Loss of Umbilical Signal Paths; and assisting S&MA in 
debugging Item QRAS Software. 



PRA continued to work with the SSME PRA team and SSME Project on refining the SSME PRA data 
analysis results. Initial agreement was reached on preliminary SSME catastrophic and shutdown risks and 
associated failure discount rationales before presenting to the SSME Project Office. Several lengthy 
discussions were held with the SPRA model integration lead at JSC on SSME, ET and Orbiter MPS 
interface models to ensure consistency. 

PRA produced and delivered an Excel spreadsheet analysis and summary of the results of the RSRM 
Elicitation conducted at Thiokol on 10/20/04. 

PRA completed and delivered the baseline logic models to JSC to be integrated into the overall model. 
SSP PRA met with SRB Pro-ject office to discuss final results and also assisted S&MA in debugging Item 
QRAS Software. 

PRA completed the SSME functional and interface data analysis and reviewed ET functional/ leak data 
analysis methodology and results. RBLME also co:i;pleted the propu!sion side model integration and 
attended a 2-day long model integration meeting with SPRA PRA lead and Orbiter PRA team. Minor 
modifications to propulsion elements and Orbiter MPS models were made as the result of the meeting. 
R&ME discussed Orbiter Data Processing System and Electrical interfaces with propulsio~y elements, 
with SPRA model integration lead, Orbiter DPS, and electrical PRA analysts. 

PRA participated in the Shuttle PRA meeting at JSC (1 1-8 &9) for the purpose of reviewing SAPHIRE 
integrated scenario (cut set) risk rankings and to prepare and review presentations for the MSFC buy-in 
meeting. SSP PRA also participated in the Graphic Presentation meeting with Edward Tufte at JSC on 
11-12. Management was critical of the ET seal leak analysis methodology for developing leak rate 
distributions. Consensus was reached 011 an alternate approach that uses orbiter MPS leak data as a 
surrogate for ET leak data. Work was started to quantify the risk using this approach. A Goodness-of-Fit 
statistical analysis was performed using Orbiter MPS leak data. Preliminary results for the probability of 
a leak exceeding the critical threshold rate are being developed and compared with the results from the 
previous quantification method. A meeting was held with HE1 Special Projects engineer in order to 
strategize about using IRMA for support of the RTF Integrated Hazards effort. Part of this meeting was 
an excellent demonstration of IRMA'S capabilities presented by the CRM team. 

PRA JSC S&MA presented their preliminary Shuttle PRA results to the MSFC Project offices on 
11/16/04-11/17/04. PRA also continued to perform beta-testing on QRAS Software in order to identify 
any programming bugs. 

PRA worked with the Shuttle PRA (SPRA) model integration lead (JSC SMA) on resolving some last 
minute model integration issues. R&ME and JSC SMA presented these preliminary SPRA results to the 
SPRA team, and aided in the cursory review of the integrated models. R&ME presented the SSME PRA 
modeling methodology and results to MSFC SSME project and SMA offices. R&ME and JSC SPRA 
leads briefed the QD20 lead on Shuttle PRA status and upcoming schedule. 

PRA began working on SRB PRA documentation for inclusion into its final reports. The SRB team has 
also completed modifying its PRA results and has sent them to JSC to be integrated into the overall fault 
tree. 

PRA continued to write the propulsion elements' contribution to the Shuttle PRA (SPRA) Functional data 
P ., P analysis reports with inputs from the propulsion elements. RBLME performed additional sensitivity 

analysis on SSME catastrophic and benign shutdown analysis comparing the various way of constructing 
the Bayesian likelihood in support the functional data analysis in support of the functional data analysis. 



PRA continucd to conduct Beta testing of QRAS 1.8. The first phase of the evaluation is complete and 
results were presented to the R&M Team Lead at MSFC. The results of the analysis are being 
documented in a written report which will be delivered during the week of 12/20. A telecon is tentatively 
scheduled with ITEM next week to present findings of the evaluation and to gain insight into a number of 
issues pertaining to the next phase of the evaluation. In Phase 11, a more thorough head-to-head evaluation 
of QRAS with S.4PHIRE will be conducted using a co~nplex fault tree from previous Shuttle PRA 
analyses. Phase I1 is a 60 day effort after which a recommendation will be made concerning the maturity 
of QRAS 1.8 and its fitness for use by S&MA for Exploration projects. 

PRA supported the two-day TIM with SRB project, USA SRB engineering: and PRA representatives 
from JSC and HQ to review the top 12 SRB failure scenarios. R&M completed the first good draft of the 
propulsion element's section on SPRA functional data analysis repurl, atld llas submitted it to the SPRA 
team lead for integration into the final report. 

PRA reviewed the preliminary draft of the Shuttl: PRA Integrztion report from JSC PRA team lead. 

4.7.3 Shuttle Reliability Prediction and Risk Analysis 
During lSt Quarter of Fiscal Year 2005 Shuttle Reliability, Prediction & Risk Analysis (RA) continued to 
provide support by determining that of the last 12 Booster Separation Motors (BSMs) dissected, for the 
purpose of having their offsets measured, there appeared to be a trend in offset measurement as a function 
of the serial number. To date no serial numbers have been obtained as a function of time. However 
several BSM tiger team members were informed of this fact. RA is also looking into error limits on 
material properties of the graphite used in the BSMs. Error linlits of measurements used in BSM 
discussions have often been neglected in the past. As a result RA raised several questions concerning the 
use of capacitance equations in BSM Non-Destructive Evaluation (NDE) work. 

SSME ultrasonic fastener stretch measurement equipment was updated from relating Erdman counts to 
load to relating load to delta time. RA was asked to analyze the data for this testing. The main testing 
was performed at Canoga Park and MSFC is performed a portion of the testing here at MSFC in order to 
evaluate differences in location and to assure the accuracy of the readings at Canoga Park. RA continued 
to perform further data analysis of the fasteners of part 1 presenting its results to the team, working on the 
analysis of the sixth fastener of part I and beginning a summary of all fasteners in part 1. 

Lockheed Martin (LMSS) engineers ran a Designed of Experiment (DOE) looking at factors affecting 
plug pulls and other propel-ties of foam applied under different conditions for ET. RA was asked to 
independently assess the LMSS analysis on the data. A Statistical Suppol-t Team member and RA 
reviewed video and production data logger data to revise the dataset with actual Spray Temperature. This 
resulted in revised findings; adding a significant effect of Overlap Time on Plug Pull-Over Primer, but 
removing any significance of experimental inputs besides Number of Knit lines on Density. A final 
report has been submitted. 

RA presented a talk to the Scottsboro High School this quarter on 'Jobs for Alabama Graduates'. The 
taIk emphasized to the class the careers available in the field of mathematics. 

RA verified and wrote summary papers on the BX-250 and BX-265 foam characterization analyses this 
1 quarter for the ET. 



+* A team including RA was assembled at KSC this quarter in order to model the mass of foam lost in a 
divoting event. RA calculated the prediction limits ofthe as-built foam density using dissection data for 
this analysis. 

RA presented an analysis of pitfalls in a database along with supplemental analysis using the limited data 
as the result of an independent team's use of an existing model that described mass loss during a divoting 
event on ET. Analyst received kudos from Independent Assessment team members for giving a clear, 
well-organized and persuasive presentation. RA was asked to follow the independent team's modeling 
process. 

A team at KSC is modeling the mass of a foam projectile lost in a divoting event. RA was tasked to 
supply refined calculations of foam loss for automatic NCFI 24-134, manual spray BX-250 and BX-265 
applications and foam density for PDL pour-foam applications. As a member of this team R.4 was tasked 
to help characterize and optimize the performance of three NDE techniques for identifying voids in foam 
and participate in a TIM and other meetings on experimental design. This included presenting to TIM 
participants and explanation of how DOE and logistic Probability of Detection (POD) experimental 
design and analysis techniques will be used to characterize and optimize the three methods. A proposal 
by the team to examine the newly sprayed 10-foot section of ET-I 20's Protuberance Aerodynamic Load 
(PAL) Ramp and to reexamine indications found using previous, less discriminatory NDE techniques on 
the existing PAL Ramp sprays was accepted by Lockheed and ET Project management. RA has written a 
straw man test matrices in order to: 1) make sure there is full agreement on the scope of each test plan; 2) 
make sure all test results will be analyzable, including being able to gauge effects of potential 
interactions; and, 3) be able to suggest improvements, such as combining tests and using fractional 
factorial designs (a Design of Experiments, or DOE, technique) to reduce the number of trials needed. 
RA is also negotiating particular layouts of test voids within specimens in order to improve analyzability. 
The n e i  stringer closeout is the first case to be examined. RA is supplying input on experimental design 
and likelihood of test results to meet its objective through analysis. 

Predictions continued to work on the Cracked Throat BSM project by finishing up on its error analysis on 
the bond line measurements provided by SRI. RA was also asked to assist with the review of the bolt 
stretch analysis involved in Test Report TR015214. RA recommended that the analysis be rejected as 
presented, since required bolt stretch data was not included in the variables; no tolerances were given on 
bolt stretch or any flange thickness measurements. 

RA team members are now using the improved Logistic method to assess POD of flow liner cracks. 
Straw man test matrices were assembled and will be discussed at the next team meeting. It was found that 
some tests' test specimens, as produced, will afford only an attenuated view of the factors affecting POD, 
and could result in an overly conservative POD value. This would occur especially if there are 
interactions between experimental factors. 

RA was tasked this quarter to give an overview of DOE along with some examples of designed 
experiments recently performed in support of the ET RTF effort to the R&M Team. 

A team modeling debris transport required mass of foam lost in a divoting event, which in turn depends 
on foam density. RA's calculations of as-built foam density were defended to the larger team. The 
results were passed on for use in the debris transport assessment. 

k. An NESC team from GRC built a model describing foam mass loss given a handful of input parameters. 
, . .' RA gave extensive input at the meeting. No method of model validation was addressed; RA suggested 

methods. Simpler models used for comparison were found to be too simple and thus not comparable, and 
no clear method of comparing model fits was presented; other models were suggested. No estimate of the 



lnodel error was presented with which to judge model adequacy. An issue of serious multi-collinearity of 
factors has not been explicitly addressed, though it was not clear that the model does not adjust for this 
automatically. In broader scope, the problern of correctly designed experimental matrices was discussed. 
One or a series of designed experiments could have resulted in less ambiguous results, making this issue 
moot. 

RA was asked to assist in setup of a test to determine variability in transducer reseats for ultrasonic pulse 
readings. RA prepared a designed experiment to obtain maximum information about the process. RA 
also proposed a stability study to ascertain machine variation over time. 

Predictions reviewed several measurelnents on BSM cracked throat project this quarter. Most of the 
results that were quoted did not have any tolerances. RA continues to stress the importance of providing 
tolerance information whenever measurements are presented. 

Predictions conducted a review of analysis techniques in the literature concerning 0-Ring resiliency tests 
for this quarter. 

RA helped with enhancing a summary presentation of the analyses previously performed comparing 
properties BX-250 v BX-265, automatic v manual spray in tests, properties of new v old tin catalyst in 
tests, BX-250 v BX-265 divot sizes in tests, and BX-250 v BX-265 density in as-built spray. The results 
are to be presented at a Pre-Board meeting in early January 2005. 

RA reviewed the ET Leak Analysis paper witten by HEIYs Special Projects Engineer this quarter. Edits 
were incorporated into the document with a second draft to be ready for review in the first week of 01/05. 

Predictions worked on the review of free response testing of 0-Rings used in RSRMs. The current 
problem with the previous tests is the lack of adequate repeatability. The free response tester shows a 
much better repeatability and is recommended as a replacement for the other tester currently in use by 
ATK Thiokol. 

4.7.4 Advance Projects Risk Assessment 
During 1" Quarter of Fiscal Year 2005 RA continued to provide support by collaborating with QD40 to 
investigate apparent inconsistencies encountered in plotting uncertainty bounds to compare multiple risk 
estimates that differ by a factor of more than 10. The original plots on a risk scale showed what appeared 
to be greatly different uncertainty bounds for esti~ndes that have the same error factor. The error factor is 
defined as the ratio of the 95 percent confidence limit on risk divided by the 50 percent confidence limit. 
RA and QD40 determined that by plotting MTBF (llrisk) on a Logarithmic scale, the apparent 
inconsistency can be eliminated. Some care must be taken in comparing error factors for estimates of 
very high risks to those for very low risks, but the error factor is an effective tool in Communicating the 
degree of uncertainty in a risk estimate. 

RA represented MSFC this quarter as a reliability expert by actively supporting the ETT Final briefing at 
NASA HQ. RA answered questions regarding Loss of Crew (LOC) and Loss of Vehicle (LOV) analysis, 
and explained some basic concepts of reliability, including Boolean logic and uncertainty analysis, to a 
receptive audience. RA continued to support this effort by satisfactorily addressing concerns from the 
MSFC director by answering more in-depth questions regarding analysis performed in these studies. 

RA was also tasked to support the CEV requirements team this quarter by completing a matrix regarding 
"e validation of the CEV Spiral 1 Level 2 requirements. 



RA participated in the SAE GI1 Conference in Huntsville, AL. RA set up a booth displaying S&MA and 
HE1 products and capabilities. RA created a video and brochures for the Statistical Tool for Assessing the 
Risk of Space-exploration (STARS), and displayed them for the conference attendees. 

RA participated in the PRAXI-5 Conference in Cleveland, OH this quarter. RA was invited by NASA to 
lecture on its presentation entitled "Application of PRA During Conceptual Design for the NASA OSP". 
The presentation sparked many questions, and was well received by those in attendance. 

RA produced an estimate on the amount of resources in Full Time Equivalents (FTE) it would take 
NASA to successfuIly maintain a Reliability, Maintainability, and Supportability (RMS) Program and a 
PRA Program for the entire scope of the ESMD. The FTE estimate was a NASA-wide estimate 
consisting of only the FTE needed for Civil Servants and Support Contractors. 

RA, under QD10, worked with QD40 to produce Level 2 Reliability, Maintainability, and Supportability 
(RMS) and PRA requirements tracing them to the Exploration Crew Transportation System level 1 
requirements for Spiral 1 revision A. The Level 2 Requirements produced consisted of an allocation of 
the level 1 ascent probability requirement to the Crew Exploration Vehicle (CEV) and the CEV Launch 
Vehicle (CEVLV), and requirements based on a Failure Modes and Effects Analysis (FMEA) and a 
Problem Reporting and Corrective Action System (PRACA). Additionally, these requirements were 
traced to NPR 8705.2 Human Rating Requirements Document Requirements. 

RA was tasked this quarter to produce a contractor Statement of Work (SOW) for implementing an 
Integrated Reliability, Maintainability, and Supportability Program and a Probabilistic Risk Assessment 
Program for the Constellation Program. 

5.0 COST REDUCTION ITEMS 

Our continuing cross-utilization of employees, continuous analysis of work in progress to assure that 
application of resources meets the needs of the task, and the judicial acquisition and distribution of tools 
to enhance the efficiency of all team members allow us to minimize cost to the customer. 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


